MIL-$-19500/612
30 July 1993

MILITARY SPECIFICATION
SENMICONDUCTOR DEVICE, TRANSISTOR, PNP, SILICON, POVER,
TYPE 2N7372, JANTX, JANTXV, AND JANS
This specification is approved Tor usé by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE
1.1 3cope. This specification covers the detail requirements for PNP, silicon, power transistors for use
in high-speed power switching spplications. Thres levels of product sssurance sre provided ss specified in
MIL-3-19500.
1.2 Physical dimensions. See figure 1 (TO-254AA).
1.3 paximum ratings.
Py V/ Py 2/ | Vemo | Yeeo | VeBO Ic I Reverse |Safe T; and Tgyg
Type [Tp = +25°C|{T¢ -EZS'C ;’ pulse &/ |operating
energy ares
¥ u Vdo | Vde [ Vde | Ade ! Ade =t See °c
- -— — -
figure
2NT3T72 4 58 100 80 5.5 5.0 10 15 4 -65 to +200
1/ Derate linearly 22.8 mi/°C for T, > +25°C.
2/ Derate linearly 331 mW/°C for T. > ¢25°C.
2/ This value spplies for PUY X 8.X ma, duty cycle < 1%,
4/ This rating 1s based on the capsbility of the transistors to operate safely in the unclasped

inductive load energy test circuit of figure 1.

1.4 primsry etectrical characteristics.
T

] L i T ] 1 ¥ ¥ 1
oo hrez b Ingel PVgeesama VD Vertsama VD G Resn | Reuc

Veg * 5.0V de Vg *5.0Vdc | I¢=50Adc | I¢g =5.0 Adc |veg = 10 V de

Ic=2.5Adc | I¢ =500 mh dc | 1 = 500 mA dc| Ip = 500 mA dcIg = 0 A dc

f = 10 MHz f =1 MHz
¥_dc Y d¢ pt e/ cc/

nin n - 7.0
Max 200 . 2.2 1.5 250 40 3

1/ Pulse (see 4.5.1)

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use in
improving this document should be addressed to: Defense Electronics Supply Center, ATIN: DESC-ECT,

1507 Wilmington Pike, Dayton, OH 454444-5270, by using the Standardization Document Improvesent Proposal
(DD Form 1426) appearing at the end of this document or by letter.

AMSC N/A ) FSC 5961
DISTRIBUTION STATEMENY A. Approved for public release; distribution is unlimited.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T722:11Z
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2. APPLICABLE DOCUMENTS

2.1 Governsent documents.

2.1.1 Specifications. standards. and handbooks. The followina specifications. standards. and handbooks
form a part of this document to the extent specified herein. Unless othervise specified, the issues of
these documents are those iListed in the issue of the Department of Defense index of Specifications and
Standards (DODISS) and suoolement thereto, cited in the solicitation (see 6.2).

SPECIFICATION

MILITARY
NIL-3-19500 -~ Semiconductor Devices, General Specification for.

> assmamn

STANDARD
MILITARY

MIL-STD-750 - Test Methods for Semiconductor Devices.

arandenda and hoandbownba ana

{Unlsss ctheruizs indicatsd, copiss of federsl and =ilitary specificaticons, standards, =nd her s sre
avajlable from the Standardintion Docu-ents Order Desk, Building 4D, 700 Robbins Avenue, Philedelphia, PA
19111-509%%.)

2.2 Order of precedence. In the event of a conflict between the text of this specification and the
references cited herein the text of this specification shall take precedence. Nothing in this

specification, howvever,  shall sunersede apolicable lavs and regulations unlese a specific exemntion has heen

obtamed. vvvvvvv

3.7 Associsted detail specification. The individuai item requirements shail be in accordance with
MIL-S-19500. and as specified herein.

3.2 Abbreviations, symboils, and definitions. Abbreviations, symbois, and definitions used herein shaii
be as specified in MIL-S-19500.

3.3 pDesign, construction, and physical dimensions. The design, construction, and physicai dimensions
shall be as specified in MIL-S-19500, and on figure 1. Methods used for electrical isolation of the
terminal feedthroughs shall employ materials that contain a minimum of 90X AL203 (ceramic). Examples of
such construction tccnnvques are metaiiized ceramic qtlﬁtl or ceramic waiied POCKOQQO. The prcrerrea
méasurements used herein are the metric units. However, this transistor was designed using inch-pound units
of measurement. In case of conflicts between the metric and inch-pound units, the inch-pound units shall be

ruled.

3.3.1 Lead ﬁm‘sh and formation. Lead finish shall be solderable in accordance with MIL-STD-7S0,
HIL-5-19500, and herein. Where & choice of lead finish or formstion is desired, it shall be specified in
the acquisition requirements (see 6.2). When lead formation is performed, as a minimum, the vendor shail
perfors 100 percent hermetic seal in accordance with screen 14, of MIL-S-19500.

3.4 marking. Marking shall be in accordance with MIL-$-19500.

4.1 Sampling and inspection. Sampling and inspection shall be in accordance with MIL-S-19500, and as
specified herein.
6.2 Qualificat'um Ection. Qualification inspection shall be in accordance with MIL-S-19500, and as

spec11|ec herein {(see 4.3.2.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T22:11Z
Check the source to verify that this is the current version before use.



4.3 Screening (JANTX. JANTXV, and JANS levels).
11), and as specified herein.

NIL-S-19500/612

Mim that exceed the Limits of table I herein shall not be scceptable.

Screen (see table II
of NIL-$-19500)

JANS level

Therssl 1md-nec (see 4.3.2)

herein; Icpgq and hg

“Cﬁ}l = 100X of initinl value
nA de vhichever is

greater. Ahgps = 220X of

initial veive.

1/ Thersal impedence (see 4.3.2)
9 Ices1 and hge2 Mot appliceble
aa Bedhemmssm D ol tahla I harain: flrcae and h-n
" m' - W SIS & FVSI S VS aLE [ bend

1 and hego: “CE&" 100X

o nithl value or nA de

wvhichever is greater. Ahga

= 220X of initial value.

12 t = 160 hours t = 80 hours miniaus
ax e s mmed X ol Sabla T Sishamumn 2 of tahle I harein:
L) mlw N I Ve LEWLE & VwRa & W SERS A & TS W veYy

Subg
1 CES1 md hFEZ’ ‘Icg,l = 100X
of initial value or 100 nA dc
vhichever is greater. Ahgeo

= 220X of initial value.

_ e o

i/ nRay be performed anytime before screen 9.

Screening shall be in accordance with BIL-S-19500 (table
The following meesuresents shall be mede in accordance with table I herein.

J

|

CUrraAnT 1< TOr a4 MAYTMIM AI INWANIR CASK TEAMDANTHre OT A% I Anao 1581 RI1PCTrICAL 17

4.3.1 Power burn-in conditions. Power burn-in conditions are as follows:
T, = 187.5 % 12.5°C, Vg = 20 V dc, T, S 100°C
4.3.2 Thermal impedance (Z_, wmeasuresents). The I,  weasurements shall be performed in accordance with

MIL-STD-750, method 3131. The maxisum limit (not to exceed the Group A, Subgroup 2 Limit) for Z, in

aball o Adaase maoh vandean hy maanae aAf atatietical nrocese contro

sant o 4 aava
WEEIIS OV SLatisSiilaEl piOLsss &

screening (table 11 of RIL-S-19500) shall be derived by cach vendor by
Vhen the process has exhibited control and capsbility, the capsbility date shall be used to establish thc
fixed urming Lisit. In addition to screening, once a fixed Limit has been established, monitor all

sisce ssaole from sach lot to be plotted on the apolicable ! R

s amal o o & e mamdam £
PrUvsS e LA g 1

lu‘urt eELIIY \v" u‘lly & Tanaom Tive Plvb‘ SUWLE T VW SEWII LWL v

chart. If a lot exhibits an out of control condition, the entire Lot shall be removed fro- the llne and
held for Engineering evaluation and disposition.

4.3.2.1 Thermal impedance (lg)x measurements) for initisl qualification or requalification. The Zgyx

measurements shall be perforsed in accordance with MIL-STD-750, method 3137 (reed and record dete Ig;x).
Z_,¢ shall be supplied on one lot (500 devices minimum and a thermal response curve shall be submitted).
Twenty two of these samples shall be serialized and provided to the qualifying activity for correlation
prior to shipsent of parts. Meassurements conditions s.h_el.L be in accordance with 4.4.1.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T22:11Z
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4.4.%7 Group A inspsction Sroup A ‘—-ﬁ-.lm ahall bha condirtad in acsordance uith NIL.S-10500 . and
e Y TP INSPwS - 13 nOTNee CLIUNS BIMBLL WE VOIRUWG LBW I WL wemrwe W e reamt @ v ’d
table 1 herein. The following test conditions shall be used for Ig)x, end point messurements: Igx
= 3.1°C/v.

@ Ig-~=-=-==~=-=-- ~ e e e = -~~~ 10w

b. VCE measurement voltage -~ = = = = = -« = - - - ~ 20 V (same 28 V).

€. 1 collector hesting current = = = = = = - - - - 1 A (mini=um),

d. Vy collector-emitter heeting voltage - - - - - - 20 V (ainimm).

e. ty heating time ~ - - - - = - - - - -~ - - =~ 100 ms.

L 4 to.. massurament delay time « - « - - - - - - - - sgl'_n_ to Qg=

LIS D Teeswr Seens CORSY RS

g. tgy semple window time - = = = - - - = = - - - - 10 us (maximum).

4.4.2 6roup 8 inspection. Group B inspection shell be conducted in accordance with the conditions
specified for subgroup testing in tables Iva and IVd of KIL-$-19500. Eiectrical messurements (end points)
and delta requirements shall be in accordance with the applicable steps and footnotes of table 1. group A,

subgroup 2 herein except 2_,, shall be performed after Intermittent Life only.

forced air cooling on the devices shall be permitted.

4£.64.2.1 Groun B inspection, table IVe (JANS) of MIL-S-19500.
Subgroup Rethod Condition
a3 2037 Test condition A
B4 1037 v...-‘lovdc pinimum; P, = 2.5 W at T. = room ambient as defined in
general roquirnonn of p-r-oguph 2.5 ot HIL-STD-'ISO,
ton =t = 3 minutes minimum for 2,000 cycles. No hest sink or

85 1027 Vg =20 Vde, T;= 275°C #5°C for 96 hours. Adjust P, adjusted as
required by the chosen T, to give average tot T, = +275°C. Mmarking
Llegibility requirements shall not apply.

B6 313 See 4.5.2.

4.4.2.2 Group B inspection, table ivb (JANTX and JANTXV) of Hi1i-5-19500C.
Subgroup Method Condition

a3 1037 Vep = 10 V dc minimum; Py = 2.5 ¥V at T, = room ambient as defined in

tﬁe genenl requireuents ‘of paragraph 4.5 of MIL-STD-750;

foicc San D 0NN avelas §
= 3 minutes sinisum for 2,000 cycles. No hest sink or

forced aﬂ: cooling on the devices shall be permitted.

1 a__ 2 £ =2

ne - -
=>4 P o€V ».J.L.

4.4.3 Ggg c inﬂctim. 6roup C inspection shnll be conducted in accordance with the conditions
¥ S i S Com S Sabla W As mY e Elantadenl cmmaciimacmants fand macnéda) and dale

specified for '\lwrwp teating n table V of RIL-S-19500. Elsctrical seasuresents (end points) end delts
requirements shall be in accordance with the epplicable steps and footnotes of table 1, group A, subgroup 2
herein except zoJX shall be performed after Intermittent Life only.

4.4.3.1 Group C inspection, table V of MIL-$-19500.

Subgroup #ethod Condition

2 2036 Tense: test condition A; weight 10 pounds &5 ounces; time 15
-mecewda
Bend strength: test condition F; bending stress 2 pounds, time
18 aarmnnda
17 SDCvWVInD

cé 1026 Vg = 40 V dc 21 V dc, T, = room ambient as defined in the general
requirements of paragrapn 4.5 of KIL-STD-750. P = 2 W, 4,000 hours

o~
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4.4.4 Groun E inspection. Group e inspection shall be ducted in rdence vith the conditions

specified for subgroup testing in table VII of MIL-S-19500. Electrical measurements (end points) and delta
requiresents shall be in accordance with the applicable steps and footnotes of table I, group A, subgroup 2

herein, except I.Jx is not required.

4.4.4.1 Group E inspection, table V1] of MIL-3-19500.

Subgroup  Method Condition Ssepling Plen
E1 1081 500 cycles 22 devices, c = 0
e 1039 Condition A, 500 hours 22 devices, c = 0
e Not applicalbe
€4 3131 See 4.4.1 10 devices, ¢ = 0

4.5 Method of inspection. Methods of inspection shall be as specified in the appropriate tables and as
follows:

4.5.1 Pulse measurements. Conditions for pulse measurement shall be as specified in section 4 of
NIL-STD-750.

4.5.2 Thersal resistance. Thermal resistance measurements shall be conducted in accordance with test

method 3131 of WIL-STD-750. The following details shall espply:
a. Collector current magnitude during power application shall be 2 A dc.
b. Collector to emitter voltage magnitude shall be 10 V dc.
e c. Reference temperature measuring point shall be the case.
d. Reference point temperature shall be 25°C S Tp = 75°C and recorded before the test is started.
e. Mounting arrangement shall be with heat sink to header.
f. Maximum Limit of Rgyc shall be 3.0°C/v.

4.5.3 Inspection conditions. Unless otherwise specified in MIL-$-19500 or herein, all inspections shall
be conducted at a case temperature (T.) of +25°C 23°C.

4.5.4 Group B accelerated Life test. This test shall be conducted using one of the two options Llisted
herein (a, b, ¢) with the foltowing conditions applying to all options: V.g = 30 Vv dc; 96 hours minimus;
T, = +275°C -

3 .

a. Py =2.5; Py odjusted to give a lot average of T, = 4275°C with T, = +125°¢C 225°¢C.

b. = +25°C 23°C with Py adjusted to give a lot average of T, = +275°C.

Ta

~

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T722:11Z
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TABLE I. Group A inspection.
NIL-STD-750 Limit
Inspection 1/ Symbol Unit
nethod Conditions nin Rax
Subgroup 1
Visual and mechanical a7
examination
Subgroup ¢
Thersal impedance 3131 |See 4.4.1 3.1| *cn
Collector to emitter 3011 |Bies condition D; V(BR)CEO 80 V dc
breakdown voltage l¢ = 100 mA dc; Ig = O;
Pulsed (see. 4.5.7)
Collector to emitter 3041 |Biss condition C Icest 1.0 | pA de
cutoff current Vee ® 60 v dc; Vgg * (4]
Collector to emitter 3041 |Bias condition C Ices2 1.0 | mA de
cutoff current Vee * 100 V dc; Veg * o
Collector to emitter 3041 |[Bias condition D Iceo S0 MA dc
cutoff current Vee " 40 Vv dc; 0
Emitter to base 3061 |Bias condition D lepon 1.0 | pA de
cutoff current Vgg * 4 de; 1. =0
Emitter to base 3061 |Bias condition D 1gpo2 1.0 | mA dc
cutoff current an = 5.5 dc; 1c =0
Forward-current 3076 [Vcg = 5.0 V dc; hre1 SO
transfer ratio I¢ = 50 mA dc;
Pulsed (see 4.5.1)
Forward-current 3076 |Veg = 5.0 V dc; hpg2 70 (200
transfer ratio Ic = 2.5 A dc;
Pulsed (see 4.5.1)
Forward-current 3076 |Vcg = 5.0 V dc; hees 40
transfer ratio Ic = 5.0 A dc;
Pulsed (see 4.5.1)
Base to emitter 3066 |Test condition B; VBE 1.45| V dc
non-saturated voltage Veg = 5.0 V de
Ic = 2.5 A dc
Pulsed (see 4.5.1)
Base to emitter 3066 Test C\tlldit“Dn A; VBE(SAT)" 1.45| V dc
saturated voltage lc = 2.5 A dc
Ig = 250 mA dc
Pulsed (see 4.5.1)

See footnote at end of table.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T722:11Z
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MIL-S-19500/612

TABLE 1. 6 Al tion - Continued.
RIL~-STD-750 Ligit .
Inspection 1/ Symbol unit
Method Conditions nin Max
Subgroup 2 - Continued
Base to emitter 3066 |[Test condition A; Var(eaT)2 2.2 | V dc
saturated voltage Ic = 5.0 A dc
ig = 5C0 an a¢
Pulsed (see 4.5.1)
Collector to emitter 3071 |Ic = 2.5 A dc; VeE(sat)1 0.75} Vv dc
saturated voltage 1g = 250 mA dc;
Puised (see 4.5.7)
Collector to emitter 307M |Ic = 5.0 A dc; VeE(sat)2 1.5 | v de
antiinantad wnl ®ame - = mA e
sstursted voltage I = 500 =A de;
Pulsed (see 4.5.1)
Subarouo 3
High-temperature Ta = #150°C
operation
Collector to emitter 3041 |[Bims condition A; Ieex 500 HA dc
cutoff current Veg = 60 V dc
VBE(OFF) = *2 V dc
Low-temperature Ty = -55°¢
operation
Forward-current 3076 |Vcg = 5.0 V dc; hrE4 25
transfer ratio I =25 Adc;
Pulsed (see 4.5.1)
Subgroup 4
Common-emitter, 3206 |Veg =S V dc; hee 50
smell-signal short- I¢c = 100 mA dec;
circuit forward- T =17 kHz
current transfer ratio
nagnitude of common-esitter,| 3206 |Veg = 5 V de; 1hial L4
small-signal short- Ic = 500 mA dc;
circuit forward- f = 10 mHz
current transfer ratio
Open circuit output 3836 |vVcg = 10 V dc; Ig = T; Cobo 250 pt
capacitance 100 kHz = f 5 1 MH2z
Switching time I, = 5 A dc; ton 0.5| us
] | |Igq = 500 mA dc |
| I I I
i i izaz = -500 =A dc g i 1.4 s
I | |VBE(off) = 3.7V dc t, | 0.5] us
| | |R, = 6 @ (see figure 2) |t°" | l 1.5| Hs

See footnote at end of teble.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T722:11Z
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TABLE 1. Group A inspection - Continued.

nIL-STD-7S0 Limit
Inspection 1/ - Symbol Unit
Nethod Conditions Ain nax
Subgroup 5
Safe operating srees 3055 |Pre-pulse condition for each
{cont inuous dc) test:
ch =0
Ic = 0
Te = #25°C
rulse condition for each
test:
t, = 1 second
1 cycle
Tc = +25°¢C
(see figure 4)
Test 1 .YCE -‘1? ! de |
ipr = o A GT
¢ |
Jost 2 VCE = 32 V dc
1. = 1.5 A dc
|Test 3 Veg = 80V de
1. = 100 mA dc
Safe operating area 3353 |T¢ = #25°C; Rggq = 0 ohms;
(unclamped inductive)
Rgg2 = 100 ohms
L=03mH
R = 0.7 ohms
Ver = 10 V dc
Vgg1 = 10 Vv dc
\'] = & V dc
Icw = 10 A de
(see figure 3)
Electrical measurements Table I, group A, subgroup 2
Subgroupe 6 end 7
fot applicable

1/ For sampling plan, see MIL-S 19500.
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NOTES:
1.
2.
3.

dimensions

Ltr

Millimeters _Inches

Bin Max Nin Hax
A 6.32 6.60 | .249 | .260
Aq 1.02 1.27 | .040 | .050
Az 3.81 BSC .150 BSC
[ 20.07 | 20.32 | .790 800
2 1359 1 13,89 | 535 | 548
. 3.81 Bsc | .150 BSC
E 13.59 | 13.89 | .535 | .545
L 30.35 | 31.37 [1.195 [1.235
L 16.89 | 17.40 665 | .685
[ id 3.53 3.78 | 139 | .149
@b 0.89% 1.43 035 045
Term 1 Base
Term 2 Collector
Jerm 3 Emitter

pimensions aré in mitl
Inch equivalents are g
All terminals are isolated from case.
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TERM 3

TERM 2
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iven for general information only.

Dimensions and configuration (T0-254AA).
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4.3 v /—‘L s0g
INPUTY
oy :t“"“ -
Vo, =-37V 10z

on —-{ t»n to" [4 N
(g
........ \ t'
oUTFUT i ‘
902 90%

Q) et o

= ouTPUT
@ MONITOR
1N914 Raal- 400
Tty
%a | N\ N (N L

0————% e Rppz = 108

270 pf >
CID Voan 3”% Vapz ®3-7 ¥ Y
ADJUST FOR _— q
I | Tp, - 500 ws] ., 71 I
h -
.

[V ¥ N
m;u m;u xSu [ \&, Jzwszes [
R = 6a
1 pF
1

NOTES:
1. V¥ on is -30 pulse (from O V) into a 50 ohm termination.
2. Tﬂe waveform is supplied by a generator with the following characteristics:

t, s ?gnns, ty = 15 ns, Iout = 50 ohm, duty cycle = 2X.
3. Havefor-s are monitored on an oscilloscope with the following characteristics:
t, S 15 ne, Ry = 10 M, Cp S 11.5 pF.
3. Resistors sha{l be noninductive types.
4. The dc power supplies may require additional bypassing in order to minimize ringing.

FIGURE 2. Switchind time test circuit.

10
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FIGURE 3.
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Unclamped inductive load energy test circuit.
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FIGURE 4. Maximum safe operating area.
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5. PACKAGING

5.7 Packaging requirements. The requirements for packaging shali be in accordance with MIL-5-19500.

6. NOTES

(This section contains information of a general or explanatory nature that may be helpful, but is not
sandatory.)

6.1 Notes. The notes specified in MIL-S-19500 are spplicable to this specification.

o amaad
- L}

i
<
i

£ 2 Ammsdaded T v ™ P
ek Hw! 6 ¥ [] l&"ml‘.- ’\w
a. Lead finish or formetion as specified.

b. Issue of DODISS to be cited in the solicitation, and if required, the specific issue of individual
documents referenced (see 2.17).

c. Product assurance level and type designation.

6.3 Interchangeability information. MIL-S-19500/612 is  TO-254 package version of MIL-$-19500/535,
which is a T0~-2i0 (T0-59) package version. The military ZN737Z contains the same die as the militer
2NS5005. The MIL-5-19500/612 is preferred over the MIL-$-19500/535 whenever interchangeability is not a
problem. For new design use 2N7372. The 2N5005 is inactive for new design.

CONCLUDING MATERIAL

Custodians: Preparing activity:

Army -~ ER Navy - EC
Navy - EC

Air Force - 17 Agent:
NASA - NA OLA - ES

Review activities: (Project 5961-1511-05)

Army - AR, M1
Air Force - 19, 85, 99

User activities:

Army - SM
Navy - AS, €6, MC, OS
Alr Force - 13
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